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i ^[^C imc GENEllAg Olt. 
FIELD OF THE INVENTION. 

The present invention relate^ to electric devices including geoerators which generate an 
electric current and electric iaotors. 

■ i- 

BACKGROUND ART. i ; 
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Most electrical devices incli^de a magnetic field and a magneticaUy pameable structure 
which are involved in relati^ movement. During that movement there is normaUy a 
symmetrical motion m whic^ magnetic repulsion during one part of the motion is 
disadvantageous and magnetic retardation during another part of the motion is also 
disadvantageous. 1 , 
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The object of the present invention is to provide both an electrical device and a method of 
geneiatuig an electric cunenj in which the disadvantageous magnetic retardation is 
reduced. j ; 

SUMMARY OF THE INVENTION. 

In accordance with a ftet as||ect of the present invention there is disclosed a method of 
generating an electric current], said method comprising the steps of: 

1. creating a magnetic field extending from a first magnetic pole to a second 
magnetic pole, 

2. creating a firsq magneticaUy permeable path extending from adjacent said 
first magnetic pole to adjacent said second magnetic pole, 

3. winding a coiljabout said first magnetic pafli, 

4. connecting an electrical load across said coil, 

5. cojmecting a switch means in sMies wifli said coil, 

6. en^lmg a secj)nd magnetically permeable patii to move relative to said 
poles into a position t^tween said fits t and second magnetic poles to shunt said 
fiist magnetic path, \ 

7. moving said sqoond magnetically permeable path relative to said poles out 
of said position betwe^ said first and second magnetic poles, and 
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8. Opening and closiAg said swtchmeaM SO that said switeh means is 
when said second magnetic path is moving into said position and opc^ied when 
said second magoetiq path is moving out of said position. 

Id accordance with a second aspect of the present invention there is disclosed an 
electrical device comptising a magnetic field means having first and second magnetic 
poles between which a magnetic field extends, a first magneticaHy permeable path 
carrying a coil and extending from adjacent said first magnetic pole to adjacent said 
second magnetic pole, and switch means connected in series with said cofl, a second 
magneticaUy permeable path mounted for movement relative to said poles into and out of 
a position between said first and second magnetic poles in which said second padi shunts 
said first path, and means to close said switch means as said second path moves towaids 
said position and open said switch means as said second path moves out of said position. 
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15 BRIEF DESCRIPTION OF THE DRAWING. 

Two embodiments of the present invention will now be described with reference to the 
drawings in which: 

Fig 1 is a perspectivei view of a single coil generator in accordance with a first 
embodiment of the present invention. 

Fig 2 is a schematic magnetic circuit diagram and cunent wavefom ilhistrating a 
first half cycle of operation of the apparatus of Hg 1, 

Fig 3 is a diagram similar to Kg 2 butiUustcating the other half cycle of operation. 

and 

Rg 4 is a plan view of the disc of a multi-coil nrnf^hini. 

25 

DETAILED DESCRIPTION 

As seen in Fig 1 , a first embodiment of a generator 1 has a base plate 2 on wlUch is 
mounted a prime mover in the form of an electric motor 3. Clearly any other form of 
prime mover such as an internal combustion engine, turbine, hydraulic motor, or the like 
30 will suffice. The motor 3 has a shaft 4 which is supported by bearings 5,6. 
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An insulative. non-permeable disc 7 is mounted on the shaft 4 for rotaUon therewith. Set 
into the disc 7 is a ferroiflagnetic bridge 8 and a curved conductive track 9. Mounted on 
an insulative support II awj a pair of cadson brushes 12, 13. Mounted to the rear side of 
the disc 7. and thus indicat4d by broken lines in Fig 1, is a U-shaped permanent magnet 
5 14 having a north pole N aijd a soutii pole S (Fig 2). Oiq>osite the magnet 14 is a U- 
shaped magnetically perme^le core 15 famed fitom steel laminations oir the Eke and 
upon which is wound a coiij 16. 

The coil 16, brushes 12. 13 jand an electrical load in the form of resistw R are connected 
10 in series. It wiU be apparenjt to those skilled in the art that the tjack 9 and brushes 12, 13 
function as a rotary switch ijvhich open circuits the the coil 16 or connects the resistor R 
across it in accordance wathj die position of the disc 7. The track 9 and brushes 12, 1 3 are 
so arranged that the coil 1 6 ^s connected to the resistor R whilst the bridge 8 is 
q>proaching the core 15 an4 whilst the bridge 8 and core 15 are aKgned. However, as the 
15 bridge 8 begins to leave thejcore 15 with continued rotation of the disc 7, die brushes 12, 
13 are open circuited by the^ departure of the track 9 from underneath the brushes 12, 13. 

Ttaning now to Figs 2 and 3, the magnedc circuit formed by the core 15, magnet 14 and 
bridge 8 is schematically illjistrated. Although the bridge 8 is very thin in die direction 
20 perpendicular to the plane 4if tlie disc 7, it has an appreciable extent m fee plane of the 
disc 7 and thus a low reluctance. This is indicated in Fig 2 by the bridge 8 being drawn 
larger than it would appear ^ cFoss-sectioa . 

•!■■•• 

When the bridge 8 is absent^ as illustrated in Fig 3» the magnetomotive force of the 
25 magnet 14 causes a certain ^el efflux a>2 to be present in the core 15. Because of the 
relatively large air gaps in tfce absence of flie bridge 8, die magnetic circuit as illustrated 
in Kg 3 has a relatively higlji reluctance. However, as seen in Fig 2, with the bridge 8 
shunting the core 15, a relatively low reluctance path is available from the north pole N to 
ihe south pole S of the magnet 14 via the bridge 8 and two relatively small air gaps. Ihus 
30 essentiaUy most of the magnetic flux fiom the magnet 14 is present as flux 01 in the 
bridge 8. Almost no flux palsses through the core 15. 
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Largely because of the change in air gap sizes, the reluctance of the magnetic drcait 
the configuration iflustration in Hg 2 is iess than the reluctance of the magnetic circuit 
the configuration iUustrated in Fig 3. That is, Ol is larger than 02 . 
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As a consequence, the magnetic potential energy of the drcnit in the configuration of Rg 
2 is kss than that of the dwant in tte configuration iUustrated in Rg 3. Thismaybe 
iUustrated by gentty spinning the disc 7 by hand. The disc 7 wiU come to rest (nonnaUy 
after a few osculations as the disc 7 slows) with the bridge 8 positioned in line with the 
magnet 14 and core IS. That is. in die oonfigoration iUustrated in Hg 2. 



Expressed anotber way, as the bridge 8 approaches the magnet 14, the lower magnetic 
energy state of Fig 2 wlU cause the bddge 8 to be drawn towards the magnet 14. 
Similarly, as the rotation continues and the bridge 8 moves away from the magnet 14 an 
15 effort is required to maintain Uie rotation as the higher magnetic potential energy state(s) 
are attained. For each revototion the effort of removing biidge 8 ftom the magnet 14 is 
substantiaUy equal to the impetus gained by the disc 7 as the bridge 8 approaches the 
magnet 14. 

20 As the bridge 8 approaches the magnet 14. defining a first half cycle, a steady flux 02 is 
in the core 15 aad links die ^U 16. As the bridge 8 progressively Shnnfs the flux in die 
core 15, the magnetic field in die coU 16 coUapses. TTius an electromotive force is 
generated in die coil 16. Since die arfl 16 is connected to die load resistor R via die 

brushes 12, 13anddie traciti9,acatrentflowsindiec(Ml 16 as iUustrated in Fig 2. 

25 i 

Conversely, as die bridge 8 moves away fix>m flie magnet 14, defining a second half 
cycle, at first diere is a small amount of flux in die core 15. and die flux progressively 
increases to 02. Thus an electromotive force is generated in die coil 16. If die coil 16 
were not open circuit, a current indicated by broken lines in Hg 3 would flow (widi 
30 reverse polarity to die current in Rg 2). However, die brushes 12. 13 and track 9 arc 
open drcuit, so no current flows. 
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Thus, at this time, the disc 7 is only impeded by the attraction of the magnet 14 for the 
bridge 8. As a result, the injipediirient to contiDued rotation of the disc 7 is at a minimnm 
and the efGdency of the ge^i^or 1 is inoeased. . 



The current flowing in the cjoil 16 generates an induced magnetic flux in the core 15 
which increases the magnetic flux in the core 15. This induced magnetic flux increases 
with increasing speed of thej disc 7. The speed of the disc 7 reaches a critical speed, at 
which the magnitude of (he linduced flux is equal to the magnitude of the flux suppUed by 
the magnet 14. Thereafter, increasing speed causes increased induced flux in the core 15 

i 

and &e device runs as a mo^pn 



It will be appreciated that thje current generated by ttie arrangement in Rg 1 is 
unidirectional in that current is generated only intermittendy. However, with the 

15 duplicated arrangement as i^ustrated in Fig 4. two bridges 8» 108 are provided together 
with two tracks 9, 109, two|)airs ofbrushes 12. 13andll2, 113 and two pairs of coils 
16, 1 16 each with its corres^nding magnet (14, 1 14), Hius with the arrangement of the 
disc 107 of Fig 4, two pulse^ are generated for each revolution of Ae disc 107. 
Depending upon the relative^ phasing pf the coils 16, 1 16, the current suppKed to the 

20 resistor R can be either 2 pujses of the same polarity (i.e, unidirectional cunrent) or 2 
pulses of opposite polarity (ie. bi-directional current w AC). 

r j • 

That is, eitiier DC cunent oii single phase alternating current can be generated. By 
providing 3 discs 107 rotateiji by 120^ to each other on tlie same shaft 4, thiw phase 
25 alternating current can be generated with the 3 resistors being connected in eitiier Y or 

delta configuration as is well known to those skilled in the electric generating arts. 

\ 
I 

\ 

The foregoing desotibes onl^ some embodiments of the present invention and 
modifications, obvious to th^se skflled in the art, can be made thereto without departing 
30 from the pesent inv^on. tor example, die permanent inagnet(s) 14, 114 can be 

replaced by an electromagnest having amagnetic field generating current The magnitude 
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Of ifae cunent geoetated or tbe speed of the motor, can be controlled by controlling the 
njagnetic field of the device. Fto example, Ibe field cumat of an electromagnet replacing 
magnet Wcanbeoontrolled. Other ways ofcontrolKng the magnetic field include 
adjusting the size of air gaps in the n««nedc circuit or other arrangements to adjust tbe 
rrfnctanoe of the magnetic palb by, for example, changing the size of the core 15. 
Attematively, a small windkg can be wound about the magnet 14 to increase or decrease 
its magnetic field. 
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Ftorthetmoie. control can also be effected by utilizing a control resistor in series with the 
coil 16 instead of the open dicuit as described above. As die resistance of such a control 
resistor is progressively decreased firom an initial very high value, so the cunent 
generated, ormotor speed, is decreased. Other control mediods include electronically 
cKpping the voltage in coil ie and/or electronically controlling the cunent in coU 16 
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Similarly, rather than use a Knechanical switchin the fonn of tracks 9. 109 and brosbes 
12. 13. 112, 113,asolid state switob utilizing SCRs. thyristors. transistors, or even diodes 
canbeemployed. Such SCRs and thyristore can be triggered by stationary sensing coils 
in which trigger currents cari be generated by smaU auxiliary magnets canied by the discs 
7. 107. Also rather than acloseddrcuii/open circuit beingused as the switch means^ 
20 low iBsistanceMgh reslstande circuit can be used instead 

Finally, although die disc 7. 107 is preferably rotated in one direction as described above, 
it will be apparent to fliose sjdUed in the art that die disc 7, 107 can be osdllatsd (as 
indicated by die broken line iairow in Hg. 1) raflier than rotated. In one such 
25 embodiment, the stationary end point of the oscillation would see the bridge 8 iuny 
inserted between die magnet! 14 and core 15. 

The term "comprising" (and its grammatical variants thereof is used in the inclusive 

sense of "having" or '-including- and not in die exclusive sense of "bonsisting only of. 

30 i 
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